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(54) COMBINED IMPLANT FOR ANTERIOR SPONDYLOSYNDESIS 

(57) Abstract: 

FIELD: Medicine, particularly, traumatology, orthopedics; may be used in fixing of 
vertebras in surgical management of fractures, dislocations of vertebral column, osteochondrosis, 
tumors, osteomyelitis and tuberculosis, in partial or full replacement of vertebra body. 

SUBSTANCE: Cylinder of porous titanium nickelide has at least one longitudinal through 
channel, in which pin(s) of biocompatible osteoinductive biodegradable polymer is (are) 
introduced. The pin(s) length exceeds the length of metal cylinder by at least 1 cm. Through 
channel is offset eccentrically in the dorsal direction, so that the ventral wall of the cylinder made 
of porous titanium nickelide has a thickness twice that of the dorsal wall. 

EFFECT: Increased strength of joint of implant with bone tissue, a partial compensation 
of flexion loads acting on implant and adjacent locking plates of vertebra bodies and reduced 
duration of treatment. 2 cl, 1 dwg. 

DESCRIPTION 

The invention relates to medicine, in particular to traumatology, orthopedics. It may be 
used in fixing of vertebras in surgical treatment of fractures, dislocations of vertebral column, 
osteochondrosis, tumors, osteomyelitis and tuberculosis, in partial or full replacement of vertebra 
body. 

A device for fixing of adjacent vertebras is known from DE 3620549. wherein adjacent 
vertebras are partially excised at surfaces facing each other to form a cavity for an Implant 



hammered in with an instrument. The cylindrical or tubular implant made of metal having open 
cells is provided with a solid proximal end gripped in the instrument. 

The common features of the known and the claimed devices are: 

1 . Presence of open cells or pores. 

2. A shape of the implant body. 
Drawbacks of the known device: 

1 . There are no fixing elements, so that reliable fixing to vertebra bodies is not ensured; 

2. The device has no osteoinductive properties. 

A vertebral implant is known (US 4,636.217) for replacement of a part of a vertebra. The 
implant is placed in a space formed in a vertebral column as a result of removal of a vertebra 
part. The first axis of the substitution body is aligned with the longitudinal axis of the vertebral 
column. The opposite ends of the substitution body have flat end surfaces. The implant body has 
at least two channels. A self-fixing bone screw is introduced in each of the channels. When being 
rotated the bone screws are extended or retracted relative to the flat end surfaces. The bone 
screws are rotated by a drive means arranged to be accessible from the lateral side of the 
substitution body being placed in the space between two adjacent vertebras. The bone screws 
provide connection of the substitution body at the chosen place. 

The common features of the known and the claimed devices are; 

1 . Presence of the implant body and the shape thereof. 

2. Presence of channels. 

3. Presence of flat end surfaces. 
Drawbacks of the known device: 

1 . Complex structure of the implant provided with drive means; 

2. A risk of break of the self-fixing screw leading to a displacement of the implant. 

Among the known devices the closest prior art solution is a device claimed in SU patent 
application No. 4255932/28-14. The disclosed device for anterior spondylosyndesis (anterior 
spine fusion) comprises a bar having fixing protrusions at support end sides, a sleeve and a 
cylindrical pin with a spring. The bar and fixing protrusions are made of porous titanium nickelide 
having through pores of an average size in a range of 150-250 and a porosity index of 50- 
60%. The spring is made of monolithic titanium nickelide. 

The common features of the closest prior art and the claimed device are: 

1 . Presence of porous bar or body. 

2. Presence of fixing elements at supporting ends. 
Drawbacks of the closest prior art: 

1. The device has many components (a sleeve, a spring, bars); 



2. A risk of break of a fixing protrusion. 

3. The device has no osteoinductive properties. 
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An object of the present invention is to increase strength of joint of an implant with bone 
tissue, to compensate partially flexion loads acting on the implant and adjacent locking plates of 
vertebra bodies and to reduce duration of treatment. 

These objects are achieved owing to the fact that the cylinder is provided with at least one 
longitudinal through channel, in which channel a pin(s) is (are) introduced wherein said pin(s) is 
(are) made of biocompatible osteoinductive biodegradable polymer of ShPM grade and the pin(s) 
length exceeds the length of the metal cylinder by at least 1 cm. The through channel is offset 
eccentrically in the dorsal direction, so that the ventral wall of the cylinder made of porous 
titanium nickelide has a thickness at least twofold of the dorsal wall. 

The technical result is obtained by that the implant placed between the vertebra bodies 
bears with its end surfaces on a compact bones, while protruding parts of the polymer pin 
penetrate the spongy bone substance. Swelling to 12% in volume the polymer pin increases the 
strength of joint of the implant with adjacent vertebras beginning from the next day after 
implantation (see the drawing - a. b). Simultaneously with biological degradation of the polymer 
a substitution thereof for bone tissue takes place; said phenomenon has been shown in 
experiments on animals. Thus, the strength of joint of the implant with bone tissue increases 
continuously. The bone tissue grows through the implant from inside and outside along the 
polymer structure and through the pores of the metal. 

Parts of the polymer pin penetrated into spongy bone substance prevent the combined 
implant from migration and partially compensate flexion loads acting on contact zones between 
metal implant parts and adjacent bodies of vertebras. Said phenomenon has been shown in 
experiments with photoactive models. The eccentric arrangement of flexion compensators 
enables to lengthen a lever of counteraction and brings a gain in force. 

The attached drawing shows the general view of the implant: 1 - a cylinder made of 
porous titanium nickelide; 2 - a polymer pin; 3 - vertebra bodies. 
The implant is used as follows. 

Front parts of vertebra bodies and intervertebral disks to be included into an artificial unit 
are denuded. When a substitution of an intervertebral disk is intended, the total discectomy and 
the excision of hyaline cartilages are performed. Compact locking plates of adjacent vertebras 
are retained. Recesses conforming to protrusions of polymer pins of a combined implant by size 
and location are formed in the locking plates by means of a bone scraper or a gouge. 

An implant of required dimensions is assembled immediately before the implantation It is 
composed of blank parts of respective diameters made of porous titanium nickelide and polymer 
pins. A metal cylinder has dimensions equal to those of a defect of a vertebral column The 



polymer pln(s) inserted in through channel(s) of the Ti-Ni cylinder has (have) a diameter smaller 
than the diameter of said through channel by at least 1 mm and a length exceeding the length of 
the metal cylinder by at least 10 mm. After reclination and traction along an axis of the vertebral 
column, the combined implant is introduced into the prepared intervertebral defect After 
elimination of the reclination and the traction, the implant is fixedly wedged between vertebra 
bodies. It is desirable to take in the front longitudinal ligament above the implant. At a partial or 
entire resection of a vertebra body, the adjacent intervertebral disks and the hyaline cartilages 
are excised. The combined implant replaces the formed defect after manipulations described 



above. 



A clinic approbation of the developed device showed good results. Thirty-three patient 
having damages and diseases of a vertebra column were operated on A ventral 
spondylosyndesis at a level of cervical part of vertebral column was performed on 1 1 patients of 
thoracic part of vertebral column was performed on 9 patients and of lumbar part was performed 
on 15 patients. The spondylosyndesis performed using the invented device is more stable than 
the traditional ventral spondylosyndesis by auto-transplant. It enables to activate patents 
■mmediately after the operation, that is particularly important for patients having a neurological 
deficit. External immobilization was not used. 



CLAIMS 



1. A combined implant for anterior spondylosyndesis comprising a substitution body in the 
form of a cylinder of porous titanium nickelide and fixing elements, characterized in that the 
cylinder is provided with at least one longitudinal through channel, in which channel a pin(s) is 
(are) introduced wherein said pin(s) is (are) made of biocompatible osteoinductive biodegradable 
polymer of ShPM grade and the pin(s) length exceeds the length of the metal cylinder by at least 
1 cm 



2. The combined implant as claimed in claim 1, characterized in that the through channel 
IS arranged offset eccentrically in the dorsal direction, so that the ventral wall of the cylinder made 
of porous titanium nickelide has a thickness at least twofold of the dorsal wall 
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(57) Pe<t5epaT: 

MwanaHTaT othocmtc;i k MeAHi^uHe, a 

MMGHHO K TpaBMaTOJlOrHM. OpTOneAMM M MO>KeT 
6blTb MCnonb30BaH aha 4)MKCaUMM nOSBOHKOB 

npM XMpyprviHecKOM neMeHMM nepenoMoe, 

BbiBMXOB nO3BOH0HHMKa. OCTeOXOHAp03a. 

onyxonefi. ocreoMne/iMTa m Ty6epKyne3a. npw 
HacrnMHOM HHM noHHOM aaMeii^eHnii Vena 
no3BOHKa. qMjiMHOp H3 oopMCToro HHKennAa 
TMraHa hmsct npoAonbHbiPi CKB03Hof^ Kanan, no 
KpaPiHeM Mepe oahh. b KOTopbifi B3eAeH(bi) 

llJTMCt5T(bl) M3 6MCM30BMeCTMMOrO 

ocTeoHHAyKTMBHoro paccacbiBatoiAerocfl 
nojinMepa MapKH UjriM. AnnHa Koroporo 
(KOTopbtx) npeBbiuuaer AnnHy MeiannnMecKoro 
t^HHMHApa no KpaPiHef^ Mepe Ha 1 cm. Ckbo3hoC^ 
KaHan pacnono>KeH SKci^eHtpHMHo e 
AopcanbHOM HanpaaneHMM raK, mto 
BeHTpa/ibHan cTCHica uwiMHApa m3 nopucToro 
HMKe/iMAa TMTaHa no Kpa^Hefl wepe b Asa paia 
Tonti^e AopcanbHo«. TexHMMecKMfi pesyjibiaT 
aaKHjoMaercn b yBejiMMeHUM npoHHocTn 
coeAMHeHMfl MMnnaHTara c kocthom TKaHbK), 
MacTMMHoR KOMneHcautHM AeficTBytou4MX Ha 
MMnnaHTar m cMe>KHwe saMbiKare/ibMbie 
ruiacTMHKM Ten hosbohkob c})neKCMOHHbix 
HarpyaoK. coKpaineHMH cpOKOB neHeHMfl. 1 



3.n.cJ>-nbi, 1 nn. 




o 

or> 

CO 
CO 



I 




(19) j^y(ll) 



(51)lnt Cl.e 



2 133 595'''' CI 

A61 F 2/44 



ro 

CO 

o> 

<£> 



RUSSIAN AGENCY 
FOR PATENTS AND TRADEMARKS 

ABSTRACT OF INVENTION 



(21), (22) Application : 96116952/ 14, 21,08.1996 

(46) Data of publication: 27.07.1999 

(98) Mail address: 

630091 Novosibirsk, ul.Frunze 17, NIITO, 
patentnyj otdel 



(71) Applicant: 

Novosibirskij nauchno-issledovaterskij 
insUlut travmatologii i ortopedii 

(72) Inventor: Sizikov M.Ju., 
Rabinovich S.S., Zil'bershtejn B.M. 

(73) Proprietor: 

Novosibirskij nauchno-issledovatel'skij 
institut travmatologii i ortopedii 



(54) COMBINED IMPLANT FOR FRONT SPONDILOSYNDESIS 

(57) Abstract: 

FIELD: medidne, particularly, 

traunoatology. orthopedics; nnay be used in 
fixing of vertebras in surgical management 
of fractures, dislocations of vertebral 
colunnn. osteochondrosis, tumors, 

osteomyelitis and tuberculosis. in partial 
or flill replacement of vertebra body. 
SUBSTANCE: cylinder of porous titanium 
nickeiide has longitudinal through channel 
at least one in which pin(s) of 
biocompatible osteoinductive resolution 
pofymer is (are) introduced. Pn(s) length 
exceeds length of metal cylinder by at least 
1 cm. Through channel is eccentrically 
located in dorsal direction so that ventral 
wall of cylinder nnade of porous titanium 
nickelide is twice as large as thickness of 
dorsal wall. EFFECT: increased strength of 
joint of implant with bone tissue parli.al 
compensation of flexion loads acting on 
implant and adjacent locking plates of 
vertebra bodies and reduced terms of 
treatment. 2 cl, 1 dwg 
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H3o6peTeHMe oTHOCMTcn k MeAni^uHe, a 

MMeHHO K TpaBMaTOJIOrMM, OpTOneAMM, M MO>KeT 

6biTb McnojibaosaHO Ann <t>MKcanMM noaeoHKOB 
npn xMpyprMMecKOM neMeHMM nepenoMOB, 

eblBMXOB n03BOH0HHMKa, ocTeoxoHAPosa. 

onyxonert. ocTeoMMe/inTa m ryeepKyjieaa; npn 

MaCTMMHOM M^M ROJIHOM SaMemeHMM TGiia 
n03B0HKa. 

HsBecTHo ycrpof^CTBo (<t>Pr. aaflsica N 
3620549) Ana <pmcai\v\ii CMe)KHbix nosBOHKOB. 

KOTOpbte HaCTMMHO MCCCKatOT Ha 

npoTMBonojio>KHbrx noBepxH(X5Tflx An« 
o6pa30BaHMfl nonocru noA HMnnaHTar. 
saCuBaeMbit^ MHCTpyweHTOM. npoKCHManbHbtPi, 
3a>icMMaeMbifi MHcrpyMeHTOM kohcl^ b i^enoM 
MerannMHecKoro. linnkiHApuMecKoro mhh 
Tpy^MaToro MMnnaHTaia c OTKpbirbiMn «Me«KaMn 

BbinO/lHeH MaCCMBHWM. 

OGmMMn npn3HaKaMM flSJiflioTcn: 

1. HanviMMe oTKpbiTbix nseeK. 

2. <J>opMa ocTOBa MMnnahrrara. 
HeAocraTKM: 

1 . OTcyrcTBue sneMeHTOB ct^MKcai^Mn, wto He 
o6ecneMMBaeT HaAe>KHyK) cfjuKcai^nfo k le/iaM 

nOSBOHKOB- 

2. OTcyrcTBue ocTeonHAyKTHBHbix cbomctb 
ycrpoticTBa. 

MasecTeH no3BOHOMHbiM HMnjiaHTar (CLUA. 
nareHT N 4636217) An« saMeiAeHnfl MacTw 
nosBOHKa. MMeKDU^nii ocTOB. KOTopwfi noMeinaiOT 
B npocTpaHCTBO, o6pa30BaHHoe b noaeoHOSHMKe 
BcneACT8ne yAa/ieHvifl MacTM no3BOHKa. nepsyra 
ocb ocToea uieHTpMpywr c npofloJibHow cx:bK> 

nOSBOHOMHMKa. npOTMBOnonOXCHbie KOHL\bl 

ocTOBa nporeaa nMetor nnocme KOHueBbie 
nosepxHOCTM. B ocTose MMeioTCfl no MeHbtuew 
Mepe ABa Kanana. B Ka^ui^ Kanan bboaht 
caMo4)MKC^^pyjomnMC« KocTHbiPi BUHr. ripM 

BpaiHeHMM BMHTOB ohm BBOAflTCfl MJIM 
BblBMHMMBatOTCH OTHOCVlTenbHO nnOCKMX 

KOHt^eBbJX noBepxHocreCi ocTosa. Bpamenne 
BMHTOB ocyu^ecTBHwercp c noMoii;bKD npMBOAa, 
noMeinaeMoro xaKUM o6pa30M, HTo6bi oh 6bi/i 
AocTynen c narepa/ibHof^ cropoHbi ocTosa. 
KorAa OH noMeu^en b npocTpancTBO Me/KAy 

AByMfl CMe>KHbtMM n0380HKaMM. BHHTbl 

oSecneHMBatoT KpermeHne ocTOBa nporeaa na 
M36paHHOM Mecrre. 

06tJ4MMM npM3HaKaMM WBrmioTcn: 

1. HajiMHMe ocTOBa m cJiopMa era. 

2. HanwHwe KaHanoB. 

3. HajiMMne ruiocKMX Topi^eBbix 
noBepxHocreM ocTosa. 

HeAocraTKM: 

1. Cno^KHOCTb KOHCrpyKl^MM (HaJlMMWe 

npMBOAa). 

2. BepoflTHocTb MSjioMa 
caMoc|)MKCMpytoti^erocH Bunra m CMeuneHne 
MManaHTara. 

Ma M3BecTHbix ycrpoKcTB no rexHUMecjcort 
cyiAHocTM HaM6o/iee 6jim3kmm k aayianfleMOMy 
nsnnercfl ycrpoPicTBO A^fl nepeAHero 
cnoHAnnoAeaa. coAepKaiAee crepjKeHb c 
ct)MKCMpyHDmMMM BbJCTynaMM Ha onopHbix 

TOpUaX, CraKaH M l4MJ1MHAPMMeCKMV< UJrMCt)T c 

npy>KMHofl. CrepjKeHb m c|>MKcvipyK)iAMe Bbicrynbi 
Bwno/iHeHbi M3 nopMcroro HHKennAa rwrana co 
cpeAHMM paaMepoM CKBoaHbix nop a npeASJiax 
150-250 MKM ki KoacjxftMi^neHTOM nopMCTOcrM 
50-60%, a npy>KMHa BbrnonneHa M3 MOHo/iMTHoro 
HMKenwAa rwrana no aansKe N 4255932A28-14, 

0614MMM npusHaKaviM nporoTMna m 
npeAnaraeworo ycTpoMcrsa nsnflioTCfl: 

1. HanwMMe nopucroro crepJKHfl. 

2, HajiMMne aneweHTOB cfjHKcat^MM na 



onopHbix Topi^ax. 

HeAocraTKM ycrpoi^CTBa, naxijiJoiAerocw 
npOTorwnoM, cneAyioiMMe: 

1 - MHoroKOMnoHeHTHOCTb ycrpoP^cTBa 
(craKaH. npy)KMHa, crepJKHM). 
^ 2. BepoflTHOcrb kianoMa 4>MKCMpyiomero 

Bbicryna. 

3. OrcyTCTBue ocreoMHAyicrMBHbix oboWctb 
KOHcrpyici4viM. 

3aAaMet^ M3o6pereHMfl nannercfl 
yBejiMMeHne npoMHocru coeAHHeHMn 
MMnnaHTara c kocthoJ^ TKaHbio. wacrMMHan 
KOMneHcaLtMfl AeRcTsyioiAMx na HMnnaHrar m 
CMSKHbie saMWKare/ibHbie nnacrnHKM ran 
no3BOHKOB 4>JieKCMOHHbix HarpysoK, COKpaiHeHMB 
CpOKOB neMeHMFi. 
fs riocTaBneHHafl aaAaMa petuaercfl aa CMer 
Toro, HTO unnwHAp MMeer npoAoribHbiM ckboshom 
Kanan, no KpafineW Mepe oamh, b Koropwi^ 
BBeAeH{w) UJTMCt)T(bJ) M3 6MocoBMecrMMoro 
ocreoMHAyKTMBHoro paccacbiBatoiAerocH 
nonnwepa wapioi LURM, ah una Koroporo 
(KOTopbix) npesbiLuaer Annwy MerannnMecKoro 
i^uHMHApa no KpaMHefi Mepe na 1 cm. CkboshoP* 
Kanan pacnonoKeH 3KCi^eHTpMMHO a 
AopcanbHOM HanpaaneHWn raK, mto 
BeHTpanbHan creHKa qMnwHApa m3 nopucroro 
HMKejiMAa TMrana no KpaCiHePt Mepe b Asa paaa 
roniHe AOpcanbHoCi. 

TexHMMecKMfi peaynbrar AocTMraercfl reM. 
MTO ycTaHoaneHHbiM Me>KAy rejiawn noaBOHKOs 
MMnjiaHTar onupaercn cbommm ropqoBbiMM 
nosepxHocTRMH Ha KOMnaKTHyto Kocrb. a 
BbicrynajoLUMe, sacru noxiMMepHoro mTM4)Ta 
BHeApntOTCH b cnoHrwosy. HaGyxaa ao 12-fi 
o6-beMHb)x npouenroa. nojiMMepHbiPi lUTucfjr 
yse/iM'^MBaeT npoHHocrb cpMKcai^Mti 

KOM6MHMpoBaHHoro MMnnaHtara k cwe^Hbiw 
no3BOHKaM yjKe HaMUHan co cneAytomux cyroK 
35 (CM, HepTe>K, a, 6). Hapan/ie/ibHo c 
6MOAerpaAai4MeM nonnMepa nAer ero 
aaweiAeHMe KocTHotI TKanbio. mto noKaaano a 
3KcnepMweHre na jKHBOTHbix. DpowHOCTb 
4)MKcai4Mn MMnnaHTara, raKMW oGpaaoM. 
nocT05iHHO yBenMMMBaercfi. Kocrnaa TKaHb 
^0 npopacraer HMonaHrar ManyrpM m cHapy>KM, no 
apMarype no/iMMepa m Mepea nopbi Meranna. 

BHSApeHHbie a cnoHmoay ynacTKM 
nonnMepHoro ujTMc{5Ta npenHrciByioT MMrpai^nM 
KOM6MHMpoBaHHoro MMnnaHTara m mbcthhho 
KOMnencMpytor cJjneKCMOHHbie narpyaKM na 
yMacrKM KonraKra MerannHMeocov^ Macrw 
HMn/iaHrara m cMexHbix ran noaaoHKoa. mto 
noKaaaHo b aKcnepHMenre na ctxjroaKTMBHbix 
MOAe/iflx. OKCi^eHTpwMHoe pacnonoKeHwe 
KOMnencaropoB cJ^neKCMM noaBormer yseriMMMTb 
pbiMar npoTMBOAeHCTBMfl m BbtMrpaxb b CMne. 

Ha Mepre>Ke npeAcraaneH 0614MM bma 
MMnnaHTara: 1 - umiMHAP na nopMcroro 
HMKe/iMAa TMrana: 2 - nonMMepnbiM iutm4jt; 3 - 
re/ia noasoHKOB. 

MMnnaHTar Mcnonbayercfi cneAytounMM 
ss oGpaaoM. 

Oena^Kaiorcfl nepeAHMe oTAeiibi ran 

noaaOHKOB M Me)KnO38OHK0Bb>IX AUCKOB, KOTOpbie 

GyAyr SKnioMeHbi b nepeAHMfl aprMcj^nqManbHbif^ 
6noK. npM aaMeu^eHMM MejKnoaBOHKOBoro AMCKa 
npoM380AMTcn roranbHan Ai^cKSKroMMyi, 
yAaneHMe rwanMHOBbix xp^mefl. KoMnaiaHbie 
aaMbiKarenbHbre anacTMHKn Ten CMe>KHbDC 
noaaoHKOB coxpaHfltcrcfl. B hmx kocthom nosKKot^ 
Mnw )Keno6oBarbiM AonoroM c|K>pMMpy(OTCfl 
BbiewKM, cooTBercTByfoumMe no paawepaM m 
nonojKeHMJO BwcrynaM nonwMepHbix lUTHctiTOB 
KOMGnHMpoaaHHoro MMnnanrara. MMnnaHrar 
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Heo6xoAMMoro paaiwepa cxDOnpaeTCR 
Hencx^peflCTBSHHo nepefl ycraHOBKoiH m3 
cxKiTBeTCTByfoi^ero Awawerpa aaroTOBOK 
nopMCToro HMKejiHfl3 TuraHa h nonviMepHbix 
ujtm4)tob. PasMepbi MeTannnMecKoro umiviHAPa 
paBHbi pasMepy Aec^»n*a nosBOHOMHUKa. 
nQnMMepHbiCl(e) ujTMct)T(bi). noMeinaeMb*Pl{e) b 
CKB03Hoi^ KaHan i^njinHflpa M3 Ti - Ni MMeiOT 

Al^aMSTp Ha 1 MM MeHbUJVli^, MOM AMaMOTp 3Toro 

CKBoaHoro lOHana, m AnnHy. no KpaWwei^ Mepe 
Ha 10 MM npeBbimaioiqyio Ani^Hy 
MGTannMMecKoro i^nnwHApa. flocne peKnMHaL^MH 

M TpaXL^MVI no OCH nOaBOHOMHklKB 

KOM6MHMpoBaHHbi« MMonaHTaT BHeAPflercfl b 
noATOTOBJieHHbi^ Mexno3BOHKOBbJM Aect)eKT. 
riocne ycrpaHeHMji peicnMHai^MM m rpaio^MM 
MMn/iaHTar npoMHO aaKnuHUBaercH Me)Kfly 
TejiaMw nosBOHKOB. >Ke/iaTenbHO yiunTb 
nepeAHioio npoflonbHyK) CBnsKy HaA 
MMnjiaHTaroM. ripw nacTHMHot^ nnn nojiHoW 
pe3eKMHM rena noaaoHKa yAan^iOTCfl cMe)KHbie 

Me)Kn03B0HK0Bbie AMCKM M maHMHOBbie XpflU^M. 

KoM6MHMpoBaHHb!Ci MMnnaHTaT aaMeu^aer 
o6pa30BaHHbiCi flect)eKT nocne MaHnnyjifli^nM, 
aHanorvtMHbix onwcaHHbiM Bbiuje. 

BnnjKaCiujMe peayjibraTbi KnHHunecKoPt 
anpo6aqHM paapaSoTaHHof^ KOHcrpyKi^Mn 
xopoujue. OnepupoaaHO 35 6ojibHbrx c 
noBpe^KfleHMflMM m aaGojieBaHUHMH 
no3BOHOMHMKa. BeHTpanbHbiM cnohgwoAea Ha 
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ypoBHe lueRHoro OTAona BbinonHen y 11 
namieHTOB, rpyAHoro oTAena nosBOHOMHMKa - y 
9, no«cHMMHoro - y 15. CnoHAM/ioAes c 
Mcnonb30BaHMeM paapaSoiaHHof^ KOHcrpyio^MM 
6o/iee cTaenneH, weM KnaccMMecKMPI 
Bem-panbHbif) cnoHAMnoAea 
ayroTpaHcnnaHTaTOM. 3to nosBonnno 
aKTMBM3MpoBarb nauneHTOQ cpa3y kg nocne 
onepai^MM. hto ocoCeHHO Ba)KHO aha 6onbHb(x c 
HeBponofMMecioiM Aect)MqiiTOM. BHeiUHnn 
MMMo6MnM3ami« He Mcnonbaoaanacb. 

Oopwyna ii3o6peTeHMfl: 

1. KoM6MHMpoBaHHbiJ^ MMnnaHTaT Ann 
nepeAHero cnoHAwnoAeaa, coAepKau^ni^ Teno 
aaMeineHMfl b bviao i^wjinHApa na nopucroro 
HMKentiAa TUTana, aneMeHThi cftuKcaLtnii, 

OTJlkNaiOLUMi^Cfl TGM. MTO I^MJIMHAP MMGeT ' 

npoAojibHbif^ CKB03H0P? KaHaji. no Kpaf^HGf^ Mepe 

OAMH. B KOTOpblC^ BBeAeH(bl) llJTMCt)T(bl) M3 

6MocoBMeCTMMoro ocreoMHAyicTMBHoro 
paccacbiBaramerocfl noiinMepa MapKM lUDM, 

AHMHa KOTOporO(KOTOpbfX) npGBbmjaGT AHMHy 

MeTa/innHecKoro i^nnnHflpa no KpaRnetl Mepe na 

1 CM. 

2. KoM6MHMpoBaHHbiR MMnnaHTaT no n. 1. 

OTHMMaWUHMMCfl TGM. HTO CKB03H0il KaHaJl 

pacnonojKeH SKcqenTpMMHO b AopcanbHOM 
HanpaaneHMM TaK, mto BGHTpanbHan cTCHKa 
i^MJiMHApa M3 nopMCToro HMKennfla TMTawa no 
KpaMHSM Mepe b ABa paaa ToniAe Aopca/ibHoii. 
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